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Suppose we pour equal masses of water and mercury, say a
pound of each, into a vessel which is so poor a conductor of heat,
and so well insulated, that any escape of heat from the liquid con-
tents may be neglected. Let the water, just before being shaken up
with the mercury, have a temperature of 100 degrees centigrade,
the mercury zero degrees C. The two liquids speedily come to the
same temperature. Since there is one pound of each, one might
possibly expect, at first thought, that the final temperature would be
halfway between those of the hot water and the cold mercury,
which would be 50 degrees C. But the temperature is actually 96.8
degrees C. The pound of ice-cold mercury has cooled the pound
of boiling water only 3,2 degrees, while the pound of hot water has
warmed the pound of mercury 96.8 degrees. Evidently water has
a much greater capacity for heat than the mercury has.
We reach the same conclusion by another simple experiment.
Suppose, using insulated vessels like that just described, we warm
a pound of water with a small electric immersion heater, then re-
peat the test with a pound of mercury. If the conditions of heating
are the same in the two tests, we discover that it takes thirty times
as long to warm the water a few degrees as to make the mercury
the same number of degrees hotter.
Latent Heats of Melting and Evaporation
If we used other pairs of materials instead of water and mercury,
we should find similar differences. The numbers obtained would
vary, but the basic fact that different substances have different ca-
pacities for absorbing, containing and giving up heat would appear
every time. And if we embed our electric heater in a pound of ice
at zero degrees centigrade, in the same insulating vessel, we find
that we can let the heater operate as long as would be required to